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1
IMPLANT EXTRACTION METHOD AND
TREPHINE DRILL BIT FOR ENABLING THE
EXTRACTION

TECHNICAL FIELD

The invention relates to a method for extracting osseointe-
grated implants, and a design for a trephine drill bit that is
especially suitable for executing said method.

PRIOR ART

Bone implants in general and dental implants in particular
are biologically and mechanically designed to osseointegrate,
in other words to join and fix themselves to the bone in a
manner sufficiently strong for them to be able to withstand the
high mechanical stresses the bone in which they are installed
has to withstand. Because of this, the bone-implant connec-
tion in practice is very strong and is designed not to break
easily.

Nevertheless, implants sometimes have to be removed
from the bone in which they are osseointegrated (in the event
of' their incorrect installation or a change in the medical treat-
ment of the area, etc). Generally speaking, the removal of an
implant is a complex task due to the nature of the connection
between the implant and the bone, which, as mentioned
above, must be strong.

The removal of an osseointegrated implant is a process that
can be somewhat traumatic for the bone and therefore for the
patient. The traditional extraction procedure involves drilling
with a hollow drill bit known as a ‘trephine drill bit” around
the implant. An area including the implant itself and a section
of the surrounding bone is drilled. Once drilling is finished,
the implant and said section of surrounding bone are
removed. Unfortunately, this procedure leaves a cavity in the
patient’s bone that is larger than the cavity originally occu-
pied by the implant, which is a negative factor as said cavity
is usually too large for fitting another implant; because of this,
a bone regeneration process is usually necessary in order to
fill the cavity prior to continuing with the implant treatment.

The applicant recently designed a new tool for extracting
implants, described in patent application W02009153372,
which enables dental implants to be extracted without the
need to drill the bone around the implant. Said extraction tool
comprises an external thread capable of being threaded into
the blind hole of the implant, in an opposite direction to the
external thread between the implant and the bone. The extrac-
tion procedure is based on threading the extraction tool inside
the implant, by means of an additional torque application tool
(e.g. the tool described in U.S. patent application Ser. No.
12/619,079, published as U.S. Patent Application No.
20100126318), slightly deforming the head of the implant.
The extraction tool is threaded until the rotation torque is so
high that the fastening between the extraction tool and the
implant reaches its maximum point and said rotation torque is
transferred to the implant-bone connection, eventually caus-
ing the breakage of the connection and the unthreading of the
implant (or the simple breakage, in the event that the implant
is not threaded to the bone). In order for this procedure to be
executed, therefore, the extraction tool must be able to with-
stand high torques and to transfer said torques to the implant.
Then, by means of the aforementioned extraction tool, the
implant is removed cleanly, leaving behind it only the bone
cavity occupied by the implant. As a result, there is no need to
perform a subsequent bone regeneration phase, in addition to
the fact that the process of extracting the implant is evidently
made less traumatic for the patient.
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It is an objective of this invention to provide an improved
implant extraction method, based on the application of a high
extraction torque on the implant, which is in turn transferred
to the osseointegrated implant-bone connection. The method
should make maximum use of the torque applied, with the
result that it is not necessary to apply excessively high torques
to bring about the breakage of said connection. The objective
is that the surgeon should not have to exert a large amount of
effort to break the implant-bone connection (as there is a risk
of the extraction tool breaking under very high torques), and
that, with the application of a specific maximum torque,
stronger bone-implant connections may be broken than with
the aforementioned method.

BRIEF DESCRIPTION OF THE INVENTION

It is an object of this invention to provide a method for
extracting an implant installed in a bone, which comprises the
application of torque on an extraction tool in order to thread it
in the interior of the implant until the implant-bone connec-
tion breaks, with the specific feature that in said method the
extraction torque is applied in successive phases. In each
phase, an extraction torque is applied on the extraction tool
until a specific maximum torque value is reached; the appli-
cation of said torque is then eased. The specific maximum
torque value increases in each successive phase. In other
words, in the inventive method an increasing extraction
torque is applied on the extraction tool until a specific maxi-
mum torque value is reached; the application of torque is then
eased or stopped; an increasing extraction torque is applied
once more up to a specific maximum torque value greater than
the previous one; the application is eased once more, and so
on until the connection between the implant and the bone is
broken.

The method according to the invention, based on the
gradual application of increasing torques in phases and with
pauses, provides better results than the basic method
described in W0O2009153372, based on the application of an
increasing extraction torque on the implant until, directly and
without any pauses, the connection between the implant-bone
is broken. It has been shown in testing that this method brings
about a gradual and controlled deformation of the head of the
implant, with the result that the extraction tool becomes more
deeply inserted into the implant. The new effect is very impor-
tant (in view of the fact that the extraction tool usually has a
top part that increases in diameter) because the area of the
extraction tool that withstands the stresses has a larger diam-
eter and is therefore stronger, thereby enabling the applica-
tion of higher breakage torques without damage being caused
to the extraction tool.

DESCRIPTION OF THE DRAWINGS

Details of the invention can be seen in the accompanying
non-limiting drawings:

FIG. 1 shows a cross-sectional view of a dental implant and
an extraction tool involved in the execution of the method
according to the invention.

FIG. 2 shows an embodiment of the trephine drill bit
according to the invention.

FIG. 3 shows a second embodiment of the trephine drill bit
according to the invention.

FIG. 4 shows an enlarged view of part of FIG. 3.

FIG. 5 shows a graph of the temperature the bone acquires
with respect to the trephining time, the graph showing both
the maximum temperature values generated using the tre-
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phine drill bit according to the invention and the maximum
temperature values generated using a conventional trephine
drill bit.

DETAILED DESCRIPTION OF THE INVENTION

The invention relates to a method for extracting an implant
installed in a bone, the method comprising the application of
a torque on an extraction tool in order to thread it in the
interior of the implant until the implant-bone connection
breaks, with the specific feature that in said method the
extraction torque is applied in successive phases. In each
phase, an extraction torque is applied on the extraction tool
until a specific maximum torque value is reached, and the
application of said torque is then eased, said specific maxi-
mum torque value increasing in each successive phase. In
other words, according to the inventive method, the extraction
tool is placed inside the head of the implant and, by means of
a torque-application tool, an increasing and gradual extrac-
tion torque is applied in the fastening direction of the extrac-
tion tool (generally in an anti-clockwise direction) until a first
maximum torque value is reached. Said torque application
tool is preferably an adjustable maximum torque wrench,
such as the one described in U.S. patent application Ser. No.
12/619,079. When this point is reached, the extraction tool is
unthreaded, without it having to be removed completely.
After it has been loosened and the inherent stresses in the
extraction tool have been released, a torque is applied once
more on the extraction tool until a second maximum torque
value, greater than the previous one, is reached. This meth-
odology is repeated, safeguarding the useful life of the extrac-
tion tool until the osseointegration between the implant and
the bone is broken and the implant extracted.

Although the use of a multi-torque (adjustable) wrench or
several fixed-torque wrenches of different values is preferable
for carrying out the inventive method, the method may also be
performed used a single fixed-torque wrench. In this respect
dental professionals should use their judgement, which will
help them decide the correct point at which the application of
torque should be eased in each phase.

The method described herein enables the controlled defor-
mation of the head of the implant as the extraction tool is
threaded and, consequently, the deeper insertion of the extrac-
tion tool inside the implant. As a result, and given that the
diameter of the extraction tool increases towards its apex, the
area of the tool that applies the torque on the implant and
withstands the stresses has a larger diameter (and is therefore
stronger). In consequence, the extraction tool is capable of
applying and withstanding higher torques. The surgeon is
thus able break stronger implant-bone connections without
breaking the extraction tool. In laboratory testing it has been
shown that the inventive procedure allows torques up to 60%
higher to be applied without the extraction tool breaking.

Preferably, the extraction method according to the inven-
tion comprises the additional step, in each phase (once the
torque has been eased and before the application of a greater
extraction torque in the next phase), of applying a torque in a
direction opposite to the extraction direction in order to
detach the extraction tool from the implant. This enables the
extraction tool to enter further into the implant. As the extrac-
tion tool has a diameter that decreases towards its apex (in
other words, a diameter that increases towards its top area),
the fact that it is introduced further into the implant means that
the active diameter of the extraction tool is increased. As a
result, the strength of the connection between the extraction
tool and the implant is increased considerably.
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The inventive method optionally comprises the additional
step of making in incision with a trephine drill bit in an
external part of the implant-bone connection. The outermost
area of the implant-bone connection is the area in which
Bone-Implant Contact (BIC) is at its greatest. In fact, it has
been estimated that when the implant has been installed in the
bone for a considerable period of time, BIC in said outermost
area may account for up to 80% of the total BIC between
implant and bone. Trephining in this outermost area may thus
result in a considerable reduction in the maximum torque that
must be applied on the extraction tool.

FIG. 1 shows a cross-sectional view of an implant (1), in
this case a dental implant, installed in a bone and to which an
extraction tool (2) is connected. The extraction tool (2) is of
the type that is used to perform the method according to the
invention, thus comprising a threaded body (4) that is
threaded into the blind threaded hole (3) of the implant (1).
The threaded body (4) is inserted until it is so strongly
threaded that the application of even greater torques on the
extraction tool (2) causes the implant-bone connection to
break.

As shown in the figure, in this case extraction is made
easier by trephining on the outermost area (5) of the implant-
bone connection. The trephining has two main effects. Firstly,
it enables the point of application of the greatest stresses on
the extraction tool (2) to be transferred to the implant (1),
from the original point (7), without trephining, to the current
point (6), which corresponds with an area of bone that is not
as strong as that of the original point (7). Secondly, the stress
on the current point (6), with trephining, is considerably
greater than the stress on the original point (7), without tre-
phining This effect may be seen in FIG. 6, which shows the
stress applied on the bone in accordance with the depth of the
point of application. As can be seen, when trephining is car-
ried out for example up to a current point (6) at a depth of
approximately 4.2 mm, the stresses applied to the bone from
this point (the dashed line) have maximum values of approxi-
mately 200 MPa, whereas when trephining is not carried out
the stress applied on the bone (the dotted line) has much lower
maximum values, of 150 MPa, at the zero depth point (the
original point (7) of FIG. 1). In other words, slight trephining
of the outermost area (5) of the implant-bone connection
causes a fitting effect that concentrates the stresses caused by
the extraction tool (2) on the bone. The combination of both
effects brings about a reduction in the maximum torque nec-
essary to break the implant-bone connection.

FIG. 2 shows an elevated view of an embodiment of the
trephine drill bit (8) according to the invention, which enables
the trephining described above to be carried out safely and
accurately on the outermost area (5) of the implant-bone
connection. The outermost area of the trephine drill bit (8)
comprises a reduced area (9) of a smaller diameter than the
rest of the body of the trephine drill bit (8). Said reduced area
(9) ends in a stop (10) that guides the surgeon during trephin-
ing and tells him/her when they have to insert the trephine
drill bit (8). The stop (10) operates in such a way that, when
the stop (10) comes into contact with the bone while trephin-
ing, the stop (10) does not cut or pull the bone but merely rubs
against it. Because of the fact that the reduced area (9), i.e., the
serrated cutting part on the end of the trephine drill bit (8), is
especially thin and therefore requires a minimal amount of
force for trephining, the rubbing of the stop (10) is enough to
counteract said force. As a result, the rubbing of the stop (10)
against the bone allows the surgeon to become aware that the
trephine drill bit (8) has been inserted to the required limit.

Preferably, the height (h) of the reduced area (9) is between
2 and 8 mm An especially advantageous embodiment is that
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in which height is between 4.5 and 5.5 mm, in which the depth
value of the trephining depth is optimised (in other words
trephining is as brief but also as effective as possible in terms
of the maximum torque reduction provided).

FIG. 3 shows a partial schematic cross-sectional view of a
second embodiment of the trephine drill bit according to the
invention. Here the trephine drill bit (8') comprises a body
(11) and a tip (12), the latter being of a smaller diameter than
the body (11) and being connected to it by means, for
example, of a transverse fixing member (13), as shown in the
figure. In this case, the reduced area (9) of the trephine drill bit
(8" is on the tip (12) itself, while the end of the body (11)
provides the stop (10). The advantage of this embodiment is
that it allows a body (11) of one material (generally durable
and not fragile) and a tip (12) of another material (generally
hard) to be used.

FIG. 4 shows an enlarged view of the area of FIG. 3 where
the stop (10) is situated, more clearly illustrating all the afore-
mentioned elements of the trephine drill bit (8').

FIG. 5 shows a graph of the temperature the bone acquires
in accordance with the trephining time, the maximum tem-
perature values generated using the trephine drill bit accord-
ing to the invention (dashed line) and a conventional trephine
drill bit (dotted line) being compared. As can be seen, with the
trephine drill bit according to the invention, which is used for
drilling for a shorter period of time, the maximum tempera-
ture values acquired by the bone surrounding the trephine
drill bit are lower throughout the trephining (lasting between
0 and 50 seconds in the case shown) in comparison to the
maximum temperature values generated when trephining
with a conventional trephine drill bit (a longer period of
trephining lasting between 0 and 160 seconds). As a result, the
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use of the trephine drill bit according to the invention offers
the additional advantage of preserving the quality of the bone
surrounding the implant during the extraction.

The invention claimed is:

1. A trephine drill bit comprising a body having one end
from which a shaft extends, said Shaft being integrally
formed with said body and having a reduced width relative to
said body, a free end of the shaft providing a first end of the
trephine drill bit, and having an opposite end on which a
hollow cylindrical cutting tip is arranged adjacent to and
extending from said body, said cutting tip being configured to
drill a circular perimeter, a free end of said hollow cylindrical
cutting tip providing a second end of said trephine drill bit
opposite to said first end, wherein the cutting tip is arranged
around a longitudinal axis and has a smaller diameter than the
body, wherein said cutting tip is non-integral to said body and
is fixedly fitted into said body, and wherein said body opposite
end terminates in a flat annular surface adjacent to said cutting
tip and perpendicular to said longitudinal axis,said flat annu-
lar surface being integrally formed with said body and wider
than said cutting tip, said annular surface providing a stop to
indicate when the trephine drill bit should no longer be intro-
duced.

2. The trephine drill bit according to claim 1, further com-
prising at least one transverse fixing member connecting the
tip to the body.

3. The trephine drill bit according to claim 1, wherein said
reduced area has a height (h) of between 2 and 8 mm.

4. The trephine drill bit according to claim 3, wherein the
height (h) of the reduced area is between 4.5 and 5.5 mm.
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